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A lysa te  obtained by t rea t ing  sheep ' s  e ry th rocy te s  with dis t i l led water ,  pur i f ied  by u l t r a e e n t r i -  
fugation in the cold,  was shown to p o s s e s s  weak immunogenici ty .  I ts  injection into mice  caused 
a s ta te  of  hyporeact ivi ty  to sheep ' s  e ry th rocy tes  (the level  of the immune r e sponse  was de-  
p r e s s e d  to 10-25% of the control) .  The abil i ty Of mouse  spleen cel ls  to give an immune r e sponse  to 
e ry th rocy tes  was undisturbed a f te r  adaptive t r a n s f e r .  In the ea r ly  s tages  a f te r  injection of the 
lysate  the spleen ce l l s  of the mice  had weak suppres s ive  act ivi ty  when t ransp lan ted  into intact  
an imals .  Blood s e r u m  of mice  t r ea ted  with the lysa te  p o s s e s s e d  weak blocldng act ivi ty which 
d i sappeared  af ter  absorpt ion of the s e r u m  with sheep ' s  e ry th rocy t e s .  I t  is concluded that  the 
hyporeac t iv i ty  a r i s ing  in the mice  a f te r  injection of the lysa te  is due to the p r e s e n c e  of antibodies 
inhibiting the immune response in the serum. 
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In 1971, Anderson et al .  [4] succeeded in isolating f r o m  sheep ' s  e ry th rocy te s  (SE) a component  depr ived 
of immunogenic p r o p e r t i e s  but capable  of inducing a s ta te  of specif ic  hyporeac t iv i ty  to  e ry th rocy te s  in mice .  
The  ma te r i a l  they u s e d  consis ted of a lysa te  obtained by t r ea t ing  e ry th rocy t e s  with dist i l led water ,  and pu r i -  
fied by ul t racentr i fugat ion.  La te r  work  showed [5, 6] that  the hyporeact iv i ty ,  which these  worke r s  descr ibed  
as immunologic to le rance ,  was unaccompanied by inactivation of the immunocompeten t  cel ls  but was due to a 
s e r u m  blocking fac tor .  The nature  of this factor  is unknown; by its p r o p e r t i e s  it d i f fers  both f r o m  the or iginal  
" to lerogen"  and f r o m  blocking antibodies.  

The  object  of this investigation was to continue the study of  the mechan i sms  of the hyporeact iv i ty  a r i s ing  
under  the influence of e ry th rocy te  lysate .  

E X P E R I M E N T A L  M E T H O D  

The e ry th rocy te  lysate  was obtained by the method of Anderson et at [4]. The e ry th rocy te s  were  lysed 
with dist i l led water  and centr i fuged at 4~ for 200 rain at 40,000g. The r e su l t s  were  the same  whether the 
supernatant  was used f resh ly  p r e p a r e d  or  p r e s e r v e d  in the f rozen  s ta te  at - 20~  

Exper imen t s  were  c a r r i e d  out on CBA mice  and on (C57BL/6  • DBA/2 )F  1 hybrids  (BDFI), in both ca se s  
ma les  weighing 20-25 g. The e ry th rocy t e  lysa te  was injected in t raper i toneal ly  e i ther  in  a dose  of 0.5 ml  on 
5 s u c c e s s i v e  days or  as a single injection of the total  dose (2.5 ml), equivalent to about 1.25" 10 s or iginal  e ry th -  
r o c y t e s .  

The reac t iv i ty  of the an imals  was de te rmined  f rom the number  of 19S-ant ibody-forming cel ls  (AFC) in 
the spleen [8] on the 5th day a f te r  an in t raper i toneal  t e s t  injection of 2.108 SE. 

Syngeneic mice,  i r rad ia ted  on the Stebel ' -3A appara tus  in a dose of 900 R or t r ea t ed  with cyclophospha-  
mide in a dose of 200 m g / k g  [1] we re  used in the adoptive t r a n s f e r  expe r imen t s .  

The  r e s u l t s  we re  subjected to s ta t i s t i ca l  ana lys is  by Student 's  t - t e s t  (geometr ic  mean  values  and confi-  
dence in tervals  were  calculated at the P -< 0.05 level).  

E X P E R I M E N T A L  R E S U L T S  

Five injections of the SE lysa te  or a single injection of the total  dose induced weak AFC product ion in the 
animals :  440 {372-521) and 776 (550-1094) AFC re spec t ive ly  pe r  spleen (tested 5 days a f te r  the cour se  of in- 
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T A B L E  1. E f f e c t  of  S i n g l e  I n j e c t i o n  of  SE 

L y s a t e  on  A b i l i t y  o f  M i c e  to  G i v e  I m m u n e  
R e s p o n s e  
Interval between Number of AFC in spleen 
injection of 
hemol~sate and 
test fnjection of 
SE 

2 day s 

5 days 

6 days 

2 months 

experiment 

24300 
(14310--41260) 

~ = 4  
10850 

(7000-- 168o0) 
n=4 

12750 
(6592--31050) 

n ~  4 �9 

3643 
(2342--5669) 

n-~5 

control 

45360 
(23810 ,- 86440) 

n=3 

45080 
(26180--77670) 

n=7 

28380 
(9550 - 84330) 

n=5 

L e g e n d .  H e r e  and  in T a b l e s  2 and  3, n 

r e p r e s e n t s  n u m b e r  o f  m i c e .  

T A B L E  2. C r o s s e d  T r a n s p l a n t a t i o n  o f  
S p l e e n  C e l l s  of  n T o l e r a n t n  ( t r e a t e d  wi th  SE  

l y s a t e )  a n d  N o r m a l  M i c e  

Index 

Response of spleen cells 
oftoIerant mice after 
transplantation into 
normal recipients 

Response of spleen cells 
, o f  normal mice after 

transplantation into 
normal-recipients 

Respome of spleen cells 
o f  normal mice after 
transplantation into 
tolerant recipients 

Number of AFC in spleen 
recipients 
treated with irradiated 
e)elophos- 
phamide 

4752 
(2765 - 8185) 

n : 7  
497t 

(2731 --9044) 
n=5 

148 
(120-- 182) 

n=5 

recipients 

2040 
(1441--2888) 

n=8 
2077 

(1436--3002) 
n=3 

294 
(105- 825) 

n=6 

L e g e n d .  S p l e e n  c e l l s  of  t o l e r a n t  m i c e  u s e d  

f o r  t r a n s p l a n t a t i o n  13 d a y s  a f t e r  i n j e c t i o n  

of  SE  l y s a t e .  

T A B L E  3.  S u p p r e s s o r  A c t i v i t y  o f  S p l e e n  
C e l l s  of  T o l e r a n t  ( t r e a t e d  wi th  SE l y s a t e )  
M i c e  

Interval between i Number of AFC in spleen 
end of course of ! [ ]after transplanta- injections of Sg , I 
lysate and tram- I tion of 50,10s lafter injection of, 
plantation of ]spleen cells of ]SE (control) 
spfeen cells, /tolerant mice + I 
da~s ISZ I 

5 20780 38160 
( 15330 -- 28160) (30400 -- 49040) 

n=15 n=13 
14 49700 35750 

(32910 -- 75190) ( 15970 -- 80020) 
n=7 n=6 
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Fig. 1. 
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Suppressor  activity of spleen 
cells of BDF I mice receiving SE ly- 
sate or native SE. Spleen ceils taken 
on 14th day after injection of lysate 
or SE and injected in a dose of 70. 
l0 p into intact syngeneic mice together 
with 2.108 SE. The number of AFC 
in the recipients' spleen ~,as deter- 
mined 5 days after transplantation. 
I) Recipients receiving SE (control); 
2) recipients receiving spleen cells 
of immune miee+SE; 3) recipients 
receiving spleen cells of mice treated 
with lysate+ SE. Ordinate, here and in 
Figs. 2 and 3, number of AFC in spleen. 

jections or the single injection of the lysate) .  The animals '  s e rum contained hemagglutinins (ti ter 1: 80-1:  160) 
and hemolysins  (ti ter 1: 20z1: 80). 

Determinat ion of the number of AFC in response  to the tes t  injection of SE given at  different  t imes  af te r  
" to le rogen ic"  t rea tment  of  the mice  gave the resu l t s  shown in Table  1. Clear ly  a tendency for immunoreae-  
tivity to diminish was observed  as ear ly  as 2 days af ter  injection of the lysate,  and 5-6 days af ter  injection 
the immune response  was reduced by t h r e e - q u a r t e r s  compared  with the control .  After  2 months the exper i -  
mental  animals responded as before  to the antigen much less  strongly (less than one-seventh) than the con- 
t ro i s .  

In file analogous exper iments  ca r r i ed  out in the course  of the investigation this r e su l t  was reproduced  
regular ly ;  the immune response  of animals t rea ted  with lysate  lay between 10 and 25% of the control  level (after 
five injections of lysate  or  one injection of the total dose). 

In the next exper iments  the reac t iv i ty  of spleen cel ls  of mice t rea ted  with lysate  was investigated in 
adoptive t r ans f e r .  As Table 2 shows, spleen cel ts  of exper imenta l  mice,  if t ransplanted into normal  syngeneic 
rec ip ients  ( i r radiated or  t rea ted  with cyclophosphamide),  gave the same response  to SE as spleen cells  of con- 
t ro l  (intact) animals .  Conversely,  after  t ransplantat ion of normal  spleen ceils  into i r rad ia ted  or cyclophospha- 
mide - t r ea ted  to lerant  mice,  AFC product ion was sharply inhibited. 

The  exper iments  in which spleen cei ls  of to lerant  mice were  t ransplanted into intact mice gave the fol-  
lowing resu l t s  (Tabie 3). If cei ls  obtained 5 days after  the end of the course  of injections of lysate  were  used 
for t r a n s f e r ,  the rec ip ien ts '  immune response  was significantly although not considerably depressed  (by less  
than half). La ter  (14th day) the t ransplanted cel ls  of t e le ran t  mice did not affect  AFC production in the r ec ip i -  
ents .  This  r e su l t  differs  f rom those obtained previous ly  [2], which showed that af ter  immunization of mice  
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Fig.  2. Effect  of  s e r u m  of mice  rece iv ing  
SE lysa te  on immune r e sponse  of intact  
mice:  a) s e r u m  of CBA mice  taken 5 days  
a f t e r  injection of  lysate;  b) s e r u m  of CBA 
mice  taken  12 days  a f t e r  injection of l y -  
sa te .  Absc i s sa ,  day of inject ion of s e r u m  
re l a t i ve  to day of injection of antigen (arrow).  

~SO00 - 

3 ' S 0 0 0  - 

25000 - 

15000 

I0000 

CBR 

I Z 3: 

8n~ 

1 2 3 

Fig.  3. Effect  of absorpt ion of s e r u m  of 
to l e ran t  mice  by SE on its inhibi tory 
p r o p e r t i e s .  S e r u m  injected 24 h a f te r  
injection of SE into mice .  1) Control  {no 
s e r u m  injected); 2) s e r u m  before  a b s o r p -  
tion; 3) s e r u m  a f te r  absorpt ion.  

with native SE max i m a l  accumulat ion of s u p p r e s s o r  cel ls  was obse rved  toward the 14th day. This  di f ference 
was  demons t ra t ed  in the p r e s e n t  investigation; a lso  in expe r imen t s  in which the supp re s so r  act ivi ty of spleen 
cel ls  f r o m  mice  rece iv ing  lysa te  or  nat ive SE was invest igated (Fig. 1). 

In the l as t  s e r i e s  of  expe r imen t s  the effect  of s e r u m  of to le ran t  an imals  on the immune r e sponse  of in- 
t ac t  mice  was studied. Se rum was obtained 5 or  12 days a f te r  injection of  the lysa te  in a dose of 0.35-0.4 ml 
(dilution of s e r u m  1 : 2) and was injected into the mice  at  d i f ferent  t imes  re la t ive  to the t ime  of  injection of 
SE. The r e s u l t s  a r e  given in Fig. 2 and they show that  the t e s t  s e r u m  had the power  to inhibit AFC production; 
m a x i m a l  suppress ion  took p lace  when the s e r u m  was injected 24-48 h af ter  the SE, P r e l i m i n a r y  t r ip le  abso rp -  
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t ion of the s e r u m  with SE (1 h,  30 rain and 30 rain at room t e m p e r a t u r e ;  ra t io  of SE to s e r u m  1 : 10 by volume) 
comple te ly  abolished its inhibi tory act ion (Fig. 3). 

Compar i son  of the r e s u l t s  of this  investigation with those  obtained by other  w o r k e r s  [4-6] shows that  
although the e ry th rocy t e  lysa te  used  in the p r e s e n t  expe r imen t s  p o s s e s s e d  weak antigenicity,  the pa r t i a l  a r e a c -  
t ivi ty to SE a r i s ing  a f te r  its injection p o s s e s s e d  the same  fea tu res  as that  desc r ibed  by Auerbach et  al. [4, 6]: 
a reduct ion in the height of the immune r e s p o n s e  to 10-25% of the control  level ,  main tenance  of hyporeac t iv i ty  
for  a r e l a t ive ly  long t ime,  absence  of inactivation of immunocompetent  cel ls ,  and the p r e s e n c e  of a blocking 
fac tor  in the blood s e r u m .  

By con t ra s t  with the r e su l t s  of Auerbach and Roethle [6], the blocking act ivi ty  of the s e r u m  in the p r e s e n t  
expe r imen t s  could be comple te ly  abolished by absorp t ion  with nat ive e ry th rocy t e s .  Compar i son  of this fact  
with the p r e s e n c e  of an t ie ry throcy t ic  antibodies in the s e r u m  before  its absorp t ion  sugges ts  that  it is these  
antibodies which p e r f o r m  the function of the blocking fac tor .  

The  ro l e  of the s u p p r e s s o r  ce l l s  in the s y s t e m  descr ibed  above is evidently unimportant .  Weak s u p p r e s -  
sive act ivi ty  of the spleen cells  was found only in the ea r ly  s tages  a f te r  injection o f  the SE lysate ,  and l a t e r  it 
could not be detected despi te  p e r s i s t e n c e  of the s ta te  of hyporeact iv i ty .  

The  s ta te  of d e p r e s s e d  immunologic r eac t iv i ty  a r i s ing  in mice  a f te r  injection of e ry th rocy te  lysa te  into 
the an imals  thus di f fers  f r o m  those f o r m s  of to le rance  to SE tha t  a r e  due e i ther  to clonal  e l iminat ion [3] or  
to the act ivi ty of supp re s so r  cel ls  [7]. The state r e sembl ing  to le rance  desc r ibed  above is evidently a mani -  
festat ion of a r egu la to ry  function of antibodies of feedback type. 
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